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-§--§-01 ^afl^l^l 8>£ USB^ ^y>o}^]Ai a]~§-*} 7 > ^«fl^l AH2ifl^ 
€*Rr ■a^^HS] i^tfls. ^tfl^ JL## ^711*1-^ *}^r £ ^-^-^ USB 2.0 

liE^E^ USB 2.0 t^M^S. dl o) B\ # ^i^:*>7l OUT ^i^H tH^s] ^-i-fr ^ 

tfl Sfl^l Afol^* L5 . ^o]s>Jl, <a^-3Lo]Holl cfl*> H^jf) Afol^^ Afo]^. *\}o] efl^l^Bl ^ 

^71^ t^*} Afo]^ ^ efl*]^ ^4 tf-g. 31*1^** ^1 ^4 V; M 4^. ^^^>7il 
^ ^-ELi^S^l] n]]*V A>o]^§ ^ ( ^ °] ofl c_^o] 

— ^7] T A ^^SoiH^S NAK7f igH^ *>H^]cH^o.S 

£ 11 

USB, lil, FIFO, «1 3^ , <fflH.5L<yH, ^M^, a}o}^ 
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-fMl^wl tlal-ol^ <$^£.<£^ *1H #*1 ^ =L ^{Endpoint Controller of USB 
device and Method of the same } 

[£^3 -Ml 

£ l^r USB ff^Hl USB Ei£^]t £Al*b 

£ 2^ USB fl-^Hl nq-s. USB Jl^BS} xi)w>o]^o] ^ «. £A] 

£ 3^ USB -ff^Hl 7fl^ ^^^>7l £a]*V JE^, 

^ 4^r USB fl-^ofl 4^ H^H^^d^ afls. j£A|*V 

£ 5^ USB A-^Hl « 

£ 6-^ #2fl USB ^hH^si tH^ £>Mtr JE^, 

S. 7£- ^°1 ^-§-51^ USB t^>ol^o| ^ 

£ 9^ £ 8<H1 JE^sl tj}s]cq ^-^ 7H^# SLA]*! J£Tg, 

£ 10£ £ ^"^<H1 4-Sf ^(Width)oj K HfojE CJ-^O] o^l f 

-£ 11^ ^ofl 4=. ofl£IO]E *1H £Al*l ^ 

£ 12^r JE 11 ofl FIFO ^ ^ 

£ 13£- ^^oll ttr€- <a = i°lB ^H^l^l ^2]- ^x>l- iAltV 
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5L 14^ ^- t^o] ^-g-s] USB ^u}o)^ MCU7> tH^Sl- ^<5f-cr 51^^- £ 

710: ^1 ^E^jol^ «a^l(SIE) 720: W^Jf 

722,722': FIFO 724: ^s] *}o]^ efl*]^ 

726: ^cfl sfl^i A>o] S efl^l^E^ ^ 728: <a£i°jB *lH7l 

730: MCU <>1 E^ sfl oj ^Jf 740 : MCU 

810: FIFO #Efl ^a>«- 820: NAK ^bg-^ 

830: FIFO i^lEi alMY 840: EM^ 

850: NAK afM^ 832: NAK efl^iE^ 

834: alJ27l 836: £°]el efl^iEi 31 



^^^8- USBCUniversal Serial Bus) t^aH^ofl ^>-g-£]^ uSB-g- «h£.*H ^tr ^ 

£.5., USB ^«H^ ofl£Io|E jfto) 9J ZL ^ofl ^ %o]x%. 

USB S^H(h0St) ^^E^ Al^Efl b]aoi| cf^v ^^K?liL= , 

D Fr-^, S-M^, ^ 7H]2r, 2^1^, i£E]*l f-)* <a^*>7) ^tr ^^o.SAi, 
USB 2.0 2000^ 4^ 27<H ^S^H A>-g-£|ji & 
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0 

4. USB^ ^#*H ^]=L <?fl #e)M«- 7}^Ts\n f>\B.3. PC31 ^Mg^l* <2 

<26> USB ^1^^^ USB S^H(host)s)- USB «}°1 ^(device) , ^ <&%^ USB 

^^•( interconnect )°-S. °1 ^-^H ^1 ^ til , USB SiH^ USB ^ufo]^^- 0.5. ^^^^ n] 

i £#5.^1^ £ 131 u>s|- ^-o] 31 #51- si ^e}- tiered star topology)<>] tf. 

i^- SiS^HlA^ ^«.(hub)^ ^o>olil-ol o^s]^ ^Aiol 5)^31. ^S(102)^ 3U 31 
#-^5*1 ^H(root) ^W-oIji, ^^H( 102)2]- tM 0 l^l:£r ^ ^ ^ (point-to-point )°-5 ^ 
^€4. -£ 1<HH JL^H(102)3l <&^.& 3ll *lti.(106)^ ^^(104)^r 312 3l#°l 3U 
^*.(106)3l <&^& ^2 ^«.(ll2)5q- ^^l-(108,110)-8r 3l3 3l#°l , -§-<Htr y <^-£-5. ^ 
ctf 3l7 3lf^W 7>^^>cf. 

<27> USB S^S(102)^ USB Al^ofl^ ^K^M iae 3H7l(host control ler)l- 

5L^>JL USB ^yf°l^(104~116)^ -^H^l 31 -g-^- ^ *m(hub: 

106,112)2]- ^ol^e^ol^ ^ti]^ £o) Al^Eflo]) ^31^^1 7l^# 3l^>^r ^ 

(function: 104, 108, 110, 116) A^. <3-f-<H*l Jl, .n-fr^ USB address )3l ^sfl <^3l^€ ^ 

544. USB ^^H(102)2} t3w>°1^1- ^^Kr #sl^<y <4<3<3 3M-i-8: +5V 31 
^ Veus^r D+, D-^l 31 ol Ei a], ^aJ(GND) ^ 4^1 AS. £}<3 5^, dH^i ^#51^ JH^S. 
= (high-speed signal ing)3H 480 Mb/s, ^^r-E-^Uul 1 -speed signal ingHH 12 Mb/s, 7-]^ 

5. =.( low- speed signal ing)3Mi 1.5 Mb/s°14-. 

<28> USB JL^Hsq- USB cl«r°l^^ ^3H°] 5. 231 £^1^ «>sf £ 21- t^s} 

USB JL^H(210)£r iiH 31^71 (212a)sf SIE7> USB <yi3 31 <3>^f(212)Sr USB 
4iHB$)M(214), #s]-o}^B d^HSlM (216)5. 3l#^ sM USB cK 
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°li(220)^ SI El- 5E^-*Rr USB tHi ^Eiufloli«-( 222)5} ofl = io]B0(EP0)l- S^rfe USB 
^el ^y>ol^(224), ^(function: 226)^5. oj^o]^ Jl^H(210H1 tfl-g-^ Tflf^f 
o]-f.jL sat]-. USB Jl^H(210)^ c]y>ol>,(220)^ USB ^ 3]H:±^(212,222)^ SIE# ^-Sfl 
USB #^^o.S. ^^Jl, USB Aj^Efl ^2e^)|c>|(214)^ <?fl = i^HOCEPO)^ 

t]-f-H Bj-ol = (Default Control Pipe)* ^-sfl «>o] ^(220)» ^trt]-. n^JL 

ol^H (216)3}- ^(226) ^Hl^ t^S] sM= 7 > *$^S\o] j^X]*}^ s\ 

<H SUt]-. ^, USB -rr^Hl ^ai^I (source)^ ^^(destination) USB cflo]E] 

£ 3^] £A]^ a>«q. ^-o], ^i^H(Host)^- t^>ol^(uSB Device)^ <a^^°lH 
(endpoint)l- <£&*}^ ^(°}^r *Vcf)^ °l-¥-<H^tf. £ 3* % 

2itfr#, USB tqw}o]^ °i! = £^E v^jlS. ^^5]^ tf^oj oi£lolE( Endpoints )| i o] = 
<H*]Jl, liB ^2] (Buffers)^ c]«r 0 l^s1 ofl^i^HCEndpoints)^ *\S. ^ 

30] s}-oln(p ipes ) S . c^sH $\x£ 40] s# -f-^fl cflolB] *f-(Data FlowsH ^l^^^tf. 
^ fcX^B^- <^]^ ^K 1 , tfl^, 9SH£^h ofl^^e] Qx}, ^E1°]e 7 ^ 

i^fl^M" H^l^t ^ SU^ ^tfl 3fl^ A>ol^ ( cfl£10]E6| ^ ^Efl, C-flojEi ^ -^ofl 

a]sfl zl s.^ol ^^^cf. ne]ji 5.^ USB t]ti>ol^ojl>H "^Js-S^SOCEPO)"^ t]^H *)H 

Hj-O] USB A]+l* ±^H ? |oj 7 ^ ^ U^o]^ Hfl /f-g-5}Bj , Cf^. ^olSf^ 

t^H Bj-olH^ ^ tqti>o]^o^ ^la$o] QsL5)t£ ^^^tf. USB sM=fe 

(stream) H]-^^ ofl a]*] (message) Br<^5. ^S]J1, ^ ^(transfer type)^ *\}°] 

(control transfer), -§-7l ^^( Isochronous transfer), ^]E] ^H( Interrupt) 'SH(Bulk) 
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<29> *V3!, USB «^ ^S.M#^r f-JEL ^(polled token bus)3*i iiB ^<^ 7 ]7> 2. 

^ ^th}. B^^Cbus transaction)^ 5. 4«fl 2E*1£ nffif 

°1 B*ffl^>$°lH cflo]El (A)^l- £°1 ^a>oliS^-Ei jiB 1HK°1 

* "IN" w oH to l2f (B)^ ^-o] iiEoii^ c]w>o]^ « 0 Vf(o]t "OUT" tHM^ 

A. °H "ACK" CE^Ha. 211 cflolE^* 3# M-^ji, "NACK" ^B. 

M)°)3. 6\}£\ 7 } ^5]7li4 M-E^ifl^, NACK1- ^Itt -MlJ-£r 

<30> zv afl^i^ s)]^ ^iig^XPiD: Packet Identifier H ^Sfl c}~§- s. l^r T^sluL, 

<3i> [S 1] 





P1D 


PID<3:0> 




Token 


OUT 


000 IB 




IN 


100 IB 


^-fr I? 


SOF 


0101B 


= ^|oj A)^aA|(lms ^ 125^s) 


SETUP 


110 IB 




Data 


DATAO 


OOllB 


d| o| eh sH 5! pid ^ 


DATAl 


1011B 


31°!^ PID -E-^r 


DATA2 


OlllB 


iH| «=>| sH 3! 


MDATA 


1111B 




Handshake 


ACK 


OOlOB 




NAK 


1010B 




STALL 


1110B 


55t 3I°|H $u|°J;^ 


NYET 


OllOB 




Special 


PRE 


1100B 




pRR 


1100B 




SPLIT 


1000B 




PING 


OlOOB 
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<32> £ 5 » (A)^r £€• ifl^i^ ( B )^ SOF(Start-Of-Frame) sfl^ 

i^*, (Ott Hl°lE| sfl^o] ( D )±=. C^HH i^-g- u^E^t}-. 

<33> 2fl^(A)^- 8«1B^ PID^ 7*1^2) = ell^(ADDR), 4«lH^ ^ = £<yH «IJl 

(ENDP) , 5w]H^ CRC -f- # 3«>olB^ SOF sfl^ 8«lB2l PIDSf 11^1 B^ HeU°J 

^Jl, 5tilH^ CRC5S c»l =o^^lu]-. SOF 4^ Hefl°j2l oj-^-^ ^^(Ful 1 -speed) 

S.^ ^-2- Hell^J ^7]^ lmsoUi, Jl^(High-speed)a-=^ 125us°M. HM^i 2fl^(C)£- 
8«1 PID^ 0-8192wlB^ HH^I, 16^1 S^l CRCS. ol^o^c^ ^jEL^-flol^ nfl (D)^- 8«lH 
2} PIDS°> ol^^tf. ttj-^ USB ulcfol^^ o]c E ^ 7 |. yujeol o.^ 0-127^1 ^cfl 128 
711^ ^if ^ oil, liE t ji^^ sjtfl 1277^ c]u>o]^s. ^ o| ZL> 

<34> ols]- ^-o. u^o]^ ^s^H liS^ i^a}ol^ ^ofl olJfLo^l^ OUT ^ 31 

31 °1 E 1 # *HQ*>7l 'til^i^lH^ t^3l7]- *}^<£ ^ *]5i\o]) Z\]o)B\7\ NAK°1 ^ 

51 x^o] oj A ] ^7]S\vS_ ^^£7} £-*ll^°l 5^. ole^ g^-a- §M^7l 

^*ti ^2fl°fl ^ Af-g-sl^ ofl^i^H tH^fe- S. 6^1 £A]5i H >sf ^-ol ( Ji^H(610)sq- 
^^tt USB i=1 w>o] ^(620)2} SIE(622)2}- MCU °J E-i ^(626) Aj-olojl z}- oflcjrojE 
(EPO-EPx)^ 27fl2l tHsKa,b)7l- f^sl^r ^ ^3*1(624) ^olt)-. 
<35> £ %^\x^ t jgjg. t^( 624 )fe ofl-^i^H^ 27fl2l tH3l(a ( b)# ^al^>^ 

^l-^i°jB7l- S^E^a. E ^ CflolEil- a Hlslofl ^ ^-^ ^Jl M CU7> o]* 7>7^7l-7l ^ 

°11 *M ^Hio]E S CllolE-l7> ^£l^ ( uHf^l d)olEl^ b ^ 3^ ofl ^ ^ 

NAK°1 ^^^1^1 ^ ^-Solcf. ol * MCU71- a ^2] 2} t^l ^>1 Ei # 7>^7>^ cf 
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M t^tt d] °1 *H ^ q-A] a ul^ofl ^^-^Vcf. o]S!f ^-o| 3gJgL ^^j^. 2 7fl^ Ais. 

^1^>7>^A^ ^l*Rr 

^ Afo]^ * 2" 7fl<^ t^l" ^t^Jl &ojo> js}E.3. USB fl-^<HlAi ^Cfl 167flo] oflc^ 

°JSt Af-g^l 5]^, "^Cfl 33fl^1 A>o]^ * 2 * 16" 7flS] tH^7> ^^-Tfl ^ 3] ^) A> 

^^r°l 27fls] §ti]*fl ^o^u|. efDlH}£ «fl^ oji^^^H^l -§-§- 

(application)^ r-flojE] JTL^^o] t}^ <a = 3L<y ^ofl al^fl £>o}- QjAlofl cIMe^o] ^-^^ ^ 
27fl^ ^sfl NAK°1 ^ ^*>7fl £U, Aj-cfl* ojjL ^(Throughput) 



31-10 



1020030057210 - 2003/10/31 



<39> ^ 7 }9\. ^-$r ^*>7l ^ *H £ ^ ^ ^ USB tM *l| 4^ ^ 1 

i <a^l(SIE)* #*fl i^JESf ^^^1 H3.>HH(MCUH 2\n 7] ^(Function)* ^ 

*j€r>£^- ^ i^til-ol^^ sa«H^, ^ < a-E.i < ?lB'i^. ^S]^ ^^^#(FIF0) ^3]^; #7) 

A] ^nfl^ ^H^H, ^ ^7} £{±7} ^ o|n 5 olEri S ^"71 *}<^#(FIF0) 

X\}o] 7 ]^ £cfl£ Sfl^l^ ^AlH- ^ ol^l &Sr*l* , *r 411:7} 

A Hfe NAK fc^HH 2fl^# ^3 A) 71^ 3A}Jf; «a^^7l T ^7l*}t} NAK 7}£*§ 

B] ^^1J1» ^^Al-71^ Efolo]; A>7l T ^i-Hl A S!£l 0 JSlS NAK* 7}£^}JL, 
4M E^ol^^^Ei El^^l^7> IH^'S A ^Bi^H^ NAK 7}£BSM: NAK 
^ E i; ^ 4M NAK ^Ei^^-Ei ^ai^ zv <a£L5£<ye^ nak 7>^H^ ^ 
Sfl^l NAK ^fe 31-E.S<>iB7} ^#£]^ A oM MCUB ^El^Hl- ^^H?]^ FIFO £.91 
Ei ^l<H-¥-« ^lW. 
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*Rr #31; °i^^7)7\ s&7] NAK ?r£H&-§- tiling #31; ^ 

a UI4 9J<HM-£, NAK 7>£H«W 3]^*Hr #t}]# ^-ul^ 3* ^ 



<42> o^f, ^ sJ^s) w>^tb ^Hl* *HI*1 ^^^>7lS. ^rtj-. 

<43> -g. Qt$o) ^-g-S]^ USB ^^01^(700)^ £ 7^1 u>af ^-o] f 3.7]] z]^ ^E^o] 

i ^(Serial Interface Engine: SIE; 710)^, ^^^-(720)5+, MCU^lB^l 01^(730) , ^ 
= 3.<MH(MOJ: 740)5. USB ir^Hl 4^ ^^f^4. 

<44> £ 7# %^*1-^ , 2] t ^E^loli ojl^l(710)-& ^w>°li( 700)1- USB HS.S#<H1 4^ 

*1 iLM- J^H^l ^tr y-^-ojji, tHsl^-(720)^ 1±BS^-El cflo)E-],4 

dH^-I- H^l *H>*Hr ^B), ^>£^1 H3.^H(MCU:740)^r 1^1 Ki- 
ef n]is)o\ a}o)^ ^fl-g^Rr 7) ±§-3+ xjv\o)^ ji-B-o} 7l^(Function)^- ^7l^, 
^-^(720)^ liB^El c^H^s dlolEil- ^A|*>7l ^ ^(OUT) *i<^#(FIF0) v\ 
3*1 (.£9^ 722)2]-, t-lwH^^ Ei liBS c-flolE^l- <|H t^*}^ a](IN) ^l^^d* 

(FIFO) tHsl7> <r SUr^l, ol-i- FIF0 t^s]^ <?H-ELi°lB t^3^ ^H7l(£ 9^ 728H1 £l*fl 

<46> £ 8# ^-S^, ^- ^-^oll t4 -til-^X^lB FIFO tH ^1(722)^ <fl = i<?]H-i-^: 3} 
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3 ^(726)4, A fci^B^ m.SL% 7H^1- ^^Rr a}o)z, ffl^iH ^(724) 

-2.5. ^sl^t)-. a^tfl sfl^i x>ol^ 31*1^ (726) £r ^ ofllLJE^B^ ^cfl sfl^o] a7 ] 

1- ^n^JL, o] ^ cflxg- <a = 3£<?lH7> 7>^ ^E]S- Hi 3] (Multiple Buffer) 3 ^ ^(Unit) 
7} sH, ol ftg. iSE|oj^o S ^sfl^cf. a>o]^ efl^l^Ei(724)^l^ 4 fcl^E 

°fl -B-^^ 3»^7> 3^s]JL, Efl^liEi ^ ^-o] L -g- $\£^. TjKEL^H* 6. S 

Ji^^^-i: ^a]tVcf(^, Protection* ^o^t}). -f-tf, o] Jp ^1^^ ojlEi^B *1H 

oHM^ z]]x)^b\ ^1(724)4 ^cfl sfl^ a>o]^ efl^l^Ei ^(726)^1 oflHiojE 

tH3] ^cH7l^ FIFO 5L«?]E^ *lH7Hj ^*l*Rr tr^f. 

t)-^ sfl^i t^sj (722)2] £-g-^ £ 9<^1 MS ^r^r £ 91- #2:^, e)3! 

(EP0~EPx)# €-2-tr <H1^*1^ 3.7}3. ^7l5]-Scf. £ goflA^ EPO^gr M7fl^) ^-^o] ih^s]^ 
-31, EPx^r N7flSl -e-^ol ^-^£)ol 0)4. 

tf^-^-E^ ^Jo] tr ^(Ring)^ ^Efl^ IiE £ H El c| ^]o}b\ ^a]^ MCU ofl o] 

*V cHo]E^ A^j^)- °H 2|tfl Sfl^I A>ol^7l- 4 <?fl = ^ E ufcf- A^ tfl" ^7> $1 

^JL-lr-g: ^cflsj-^- ^ oi£^- £ loofl SLAj-g ti)-<4 ^-o) , ^(Width)^l K «r 0 lH 
^1 tH^(722')# ^-8-*}^ ^Joj aV^-^s^^jlA^ K=1,2,...,K). £ 10* 
(722')^ ^ 
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K W>olHolZL, ^o]^ L o]^ ( oflc £ o] B0 ^ ^*fl*l 3*tfl sfl^ M7fl 

7\*}3L <&JL, ^B^Bx^ ^tfl^l s)tfl Sfl^l A>o]^S] ^ ^# N 7fl 7^2 ^ 
-ELB<?]B0^ t> <?]]^B°lBO^ ^cfl 2fl^ Afol^ K «}°lBB M-fe- *8BB 

<49> 5L ^ofl ojJ^-X^B £A]^ ^ l-^£ol4. 

<50> £ 11* ^"^^ <?j]^B<>lB aM^lfe ^B^B ^1^7l(728)Sf <?]] 

^1°JB FIFO*] 3i] (722)5. ol^c^^ji ) ojj = Io)B ^sl ^71(728)^ ^<y*I# #Efl zj 

Af^-(810)^, NAK ?>£-Ei(820), e}c>1^(840), FIFO 2.<&tf ^<H^-(830), NAK €-lJ*l 
(Threshould) ^-^(850)5 nMgsH «fl^ ^^-i^B FIFO »W722)7> 7>=-(Full)^ 
SIE(710)<H] NACK* ^^Jl, NAK7}-g:H3JM *| (Threshould)l- ^<H*1£ MCU(740)°fl o]B] 
^B# #41 BBB^M^ ^H°fl 4^ fcB^B FIFO 44(722)^1 B^Ei* ^ 

W. 

<5i> FIFO ^3J|#eH zjA}-f( 810 )^ FIFO *H=1 B^ «-( 8 30)B^-e^ tH^Efl ^B 

(FULL, HALF, EMPTY w^o] fnj-cf q-Ej-tflfe ^B)# ScflS JL^BB^-Ei o>-g- 
3fl^* 4 1 &*r*l* ^*}*\, ^1-71-Aloil^ NAK d=>HHB sfl^-fr #^a]?J 

4. 

<52> NAK ?>^Ei(820)fe Efol^ ( 8 4o)oil oj^ ^ 7 ]o] T ^lvflofl z}- ofl^B^B'tB 

^HS^ NAK-i- 7>£^*H Efo]^ (840)^11 Ai ^^^^7]. ^s)^ FIFO B<?]E) ^H^(830)B z}- 
^^BtlBt NAK ?}-£B3M- ^^^4. °H NAK^^^r NAK N7fl# 1** ^7><5}^ ^EflS. o| 

-f-o^l^r 3M H}^«ftKoj 7 H, N=l,2, N). 
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<53> E}ol^( 8 40)^ ill^ol^o^ ^ + oi^ ^^^7] T ^7lu}c}- NAK 

-fe^V 7>J1 #1^.2.7} USB ^i#(Full-speed)S-=^ ^efloj ^ 7 ]o] 

lms^tf Jr^e^^ ^^-£1^ S0F1- ?h£^Hr ?M wi^^cf. 
<54> ~.b^i ^^«.( 850 )^ H^^efl^7f ^ ^AlA] t^^- NAK 7fl^ 

&^*](Threshould)«- ^, -g-i^} ^1)^(850)^ ^W^r NAK2] 3^ ^ 

x\£.*\ ^^^ji, z| o|£lo]l^ I^^Rr NAK^ 7fl^7]- -g-l^)^ ^ FIFO i^Ei 
^(830)7} MCU(840)^S SlEl^H-I- IMH^ ilE^o];} sfl^- ^^i^lH^] tfl^fl a} 0)3 

<55> FIFO i^]Ei ^^«-( 8 30)^ £ 12<H] 5L*m ^<>1 f NAK 7 }.o.i= eflxl^E^ ^(832) 

^ a|iH7l(834)S. o]=ol^ 7>o.EiS.YB^ <a£lo]E| NAK 7}-&H&^ SL^sL ^7) 

<*) ^«fl^l NAK (850)1- ^ ^fl£I°jB7} MCU(840)S °J^E t 

t^Al^lc}. o]ufl MCU(840)^ ^E^Bl- ^^1*>^ u>sf ^-o] NAK efl^E-]!- 

^a>*V ^ NAK^ e^S. z]- <a^S<?lB. FIFO ^-g- ^^^*Vcf. <^<* ^fl^^A) 

°flxr ^*ti FIF0 v)s](722)°)) cflolE^ S-^ MCUC840H ^*fl ^^^1 ^Eflol 

*ti^^°l) Jl^H^-^-E^ sfl^iol ^a]^^ ^ ofl^-^^S^l « NAK* IHM^ 
^ ^1 *>£H ^ o> *Vc|. FIFO 5Ltl&| ^l^Jf (830)^r z| ofEIojErt^ ^ 

3] <3<*-§- ^-^>7l 3W^Ei( 724)^ ^tfl sfl^l A>ol^ E ^j> lE ^ (7 2 6 ) j ^ 

Jt^Ei 31*1^(836)1- ^«1^JL 
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<57> z\aJ\o) #^£]7ll4 3L7]£Qo] MClH 4*1) A ^)^% (SI ) . 

<58> ojo^ zj- oj]£Io]E| S SL^HS^-Ei cflolB] ^A]^^o] <^^u}-Tg > oflJE.5L<?]B *H ^ 

«H7l(728)7> ^71 ^#£.3. «fl# 4£ ^S-SLSlH «14(722)# A>-g-*M ^fl^-i- ^l^JL, 
«14(722)7l- 4£ HlsJl-S-Bfl ^(1<H-t-(810)7> NAK* 1HM^J4 °1~8:^ NAK 4£Ei(820H *| NAK 
* ?^HM(S2). 

<59> o)ol nfl t ^7\v\t± NAK 4*^1(820)4 4*B&* £.°m -¥-(830)31 NAK 4*B 31 

^l^Bi(832)B '^^Jl, «lH7}(834)^- oil- S-^*] (850)4 a l ^4 (S3-S5) . 

<eo> ^51^4, 4 ofl^iolH^ NAK 4*Bft°l ol^o]^, NAK 4£4 ^ 4°M-I- 

3 4! 3: ^ clM4 ^^4* #^t!:4(S6 t S7). 

<6i> uycn > yljn^^ NAK 4*B3JM ^0^7^ MCU °jEi^Bl- MClH 4*11 

XH-S^ol ol^^xi #4 4*3, Tfl-g^ 4^14 ^414 4* sfl^Hl tfltfl NAKJL3 cfl-g- 
Sfroi, FIF0°fl °14 *l#4g cflolEil- ^ El ^ ^-4(FIF0 Flushing)* ^ t!:4(S8,S9) . 

<62> £ 14^ T&*§0] aj-g-^ USB 44°] ^4 MCU7 1_ ^3^=. 7fl^^*>^ £7.1 tt 

£°14. 

<63> £ 141- MClfe 9jEl^H7} 44 7fl^ iEB?llolt ^-^^4 

(S11.S12). 

<64> ^h^oi- ofi.ELS9jB 44 4^7] 4 ^cfl sfl^i Afo]^ efl^l^Ei (726)4 44 

A>ol^ efl4^4(724)4 &* £<H4 4 ^MB^ 444 id^ A o v Efl!- FIFO 
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5L<y&| *\}o]7}9) NAK 31*1^=1(832)5.^ zj- oji^i^Mt NAK tl^^-cf 

(S13.S14). 

e} «3J=S<aH tHs] ^l<H7l(728)^ ojElojErt FIFO *M^« ?WS15,S16) . 

°11 *\*\ ^ QJL^^SLS.^ Dfl-O CJ.OJ:^. tiJ-Alo] 7>^s>nf. ofl^cfl, NAK 7>£ 

7>^j- ^-B^tlB b]^^ ^ a>o]^ #o}ji ( nak ^ 7V£B&M e <a 

i=5.°]BSl *Hs) #7>Al7l7^M- NAK it*8 ?>£BM «l3fl3H *1*fl zv ^|£I 



*fl t^I^I -s^fl-irCNAK ?bgrB&)^- «f^H ;tBB$)H7}- ^-g-*] FIFO 3.7]^ A 
^ SX——S. 7Hl-a- s^-ai Af-g-^v ^ 50^ ^-§"8: ^^-a] z] - 5^ #%o) 01 
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<68> ^11% w>^*V ^*H1« #2sH ^^^S^ c Jr, 7l# ^ 
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1] 

USB fl-aH 142} ^lEi^o]^ °H^(SIE)-8: -g-Sfl Jl^BSl- 3^t3j1 = (MCUH] 

^«fl 7] ^(Function)!- ^^KE^ € ^hH^ , 

A < til— i^B ^3. ^r^^. <d«y*i#(FIF0) tH^s]-; 

iS ^ ^afl^r-i; ? >-g-B*>^, ^ ^7} 5]S.^. o]}j= £o]B ^ ^-7] 

^°^ A d#(FIF0) 7fl^«5>5L^- *IM*Rr ^1^711- Its^ 3* ^ 

0.5. USB t^yj-oi ofl^. I^JB ^H^l. 

[3^*8- 2] 

£-3- USB ^aVoj.xo) ofl:=S<?lH ^H^-^l . 

3] 

1- , ^ 1-7]- Alofl^ NAK 3fl^-§- ^3 a] 71^ «1^^-Efl ^A>«-; 

^^^7l T ^7]V\Z\ NAK 7h^^ ^^lAl^l- t^Al 71^ Bj-O]^; 

^-71 T ^7)i^^l A <fc £°Je NAK-i: 7^^s>i, # 7 1 ^ 5-^1 a] 

3? ^7} ^ -aBI^Sl NAK 7l~g:B2M- ^7|^ NAK 7}^b\ ; ^ 
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#71 NAK 9}^B\S.^-B] ^a]^ z\ ■a^i^lH^i NAK 4£B3M- StflS. 2^4 ofl ^Sfl^l 
NAK -&^*1# ^fe <3 = i°lB7> MCUS. °jE^B t IHM^Itt FIFO S.<£b\ 7% 

^-¥-# ^l^Rr ^ USB t^H^c] ofl^^olB xIN^l. 

4] 

5] 

^14%H1 &<>H, #7l ^£#4 BS^HCMCU)^ 

#7l °1b|^H7> l^s}^, dL^4 <^jie)^ofl 44 #71 ofl^i^lH H^l *W43 31 

44 ^fl-g^Rr 3# AS 4tt USB 4«W^ 'a^i^s *1H#*1. 

I^t 1 * 6] 

^13%H1 sa<H-H, #71 4°M^ 

USB £S£f^ ^i#(Full-speed)-S.^sl ^efloj ^ 7 l«y lms44 2iES^El 4^5}^ 
S0F# 4£*g*H ^7l# ^tsRr ^ USB t}4°l^ fcS^B *)H4*1. 

7] 

*f|3*J- S^r *fl4*<Hl SJ<H^, #7l FIFO i^lEl ^H-r-^ 

«a£I°JSlS NAK4£B3M- 4 4471 NAK 4£H 314^4 3!4, #7l 314^1 

NAK 4£H&4 #7l ^-^^1# tiling W1JS714, <a = £°]Bi ^cfl sfl^i A>ol^s- ^ 
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o]^ 5|]^iEi $^§- ^-til*V 33 -g- s-^jAS s}^ USB ^H^S} ofc £ o]E *1H^1. 
8] 

^ -a^l^EfS HH^-l- ^a]^^ NAK°1 ^-^s]^ °1» #74); 
^^^7l7> #71 NAK 7>^-H^ nja] ^-BH^sf alii^ #7]] ; * 

u}M^3± -g-^*l» SH^-PS, NAK 4^ tH^» *fl^*Kr ?A 

# f^AS USB ^tij-o] -aEl^jE ^ y Q v^ 

9] 

USB E££f4 v #^r( Full -speed) 2.B.2) =^1°] ^7l<£ lms*}^ liBi^El Si^lfe 
S0F» ?b§r^H ^SHr ^ ^r^SLS. z>}^ USB e}«M^ ^c £ o]e ^]o] «Vtf . 
10] 
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Interface 
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15. 9] 
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[£ 13] 
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